It has been established (Gelletich, Bruckshaw, Hospers etc.) Maghemite Fe2O3 r which is unstable and easily identified by its inversion on heating to haematite which is far less magnetic.
Haematite Fe2O3 a which is only feebly ferromagnetic but may be of importance in igneous rocks, as it appears to be in sediments. Strongly ferromagnetic members of the solid solutions between haematite and ilmenite occur sparsely and may be of importance, that reported by Nagata in the Haruna pumice appears to be the first known occurrence in a lava,
The mineral sulphides of iron some of which are ferromagnetic are probably unimportant and are easily identified.
Impurities such as Mg, Na, A1 etc. may modify the properties of most of the above but nearly always in the same sense and to a small extent in practice.
All these are anti-ferromagnetic.
With solid solutions, inversions, oxidations etc. many changes are possible in the normal history of a rock especially if there has been any degree of metamorphism, and during experiments, particularly heating.
Magnetite is liable to oxidation to maghemite or to haematite.
The titanomagnetites which with magnetite appear to be the most important in the basalts may exsolve into their end members; this has been shown to occur in slowly cooled rocks and may occur in time in basalts. There are indications of this effect in some Tertiary rocks, resolution occurring on heating. As in Graham's theory of self-reversal the magnetization of a material thus exsolved below its Curie point is important.
Maghemite is not an original mineral in igneous rocks but after its production by oxidation of magnetite it may invert to haematite.
Haematite is the end product of these changes and is not likely to alter except under very strongly reducing conditions.
It is necessary to draw conclusions from the hypotheses of self-reversal which can be tested in the laboratory or in the field.
Neel I
If no change has occurred in time or in heating, the reversal would be observed on cooling from above the Curie point; if a change involving loss of the property occurs on heating the T.R.M. will probably be different from the N.R.M. and the saturation magnetization will change; a change in time would cause demagnetization of both sub-lattices since they are magnetically interdependent.
Neel II Dr.R. Street has recently pointed out to us that this mechanism is probably impossible as the two sub-lattices of an antiferromagnetic can only exist owing to the strong negative exchange interaction between them and therefore the destruction or demagnetization of one would involve that of the other. If a change took place it is unlikely that the new substance would be magnetized in the direction of the inferior B sub-lattice.
Neel III is the most interesting mechanism as it does not require the presence of any hitherto unknown mineral and has been shown to occur by Nagata; if neither mineral has been altered or demagnetized in time or by heating, the effect will be observed in the laboratory as in the Haruna pumice. If the normally magnetized mineral which has the higher Curie point has been demagnetized the temperature at which the N.R.M. is destroyed on heating in zero field ("Curie point of N.R.M.") will be lower in reversed than in normal rocks, the re-magnetization of the first will be observed on cooling, the T.R.M. will be of higher Curie point and a reversal may be observed. If the first mineral has been altered the Curie point of N.R.M. will again be low and the alteration product should be 
